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The statewide generating capacity of the turbines

S /.2 megawatts

s part of a commitment to securing clean energy for

powering our plants, CEMEX USA commissioned five

wind wirbimes in California ar the Nadison quarry
and ac che Victorville cement plant, with a towl generating
capacity of 7.2 megawatts,

Ihe wind rurbine projeets, which resulr in zero
emissions, promore our goals of reducing the carbon-foutprint
of our operations and advance our progress on che path
towards a more sustainable fucure.

The wind turbine in Madison,
enough energy to power over 200 averuge-sized American
households annually, while preventing 1,500 tons of

Calif. generates

CO; emissions. Nearly 30 percent of the quarry's energy
consumption is produced by the turbine.

The remaining four wind turbines are at the
Victorville cement plant and generate enough energy to power
more than 1,500 average-sized American households aniiug!is
preventing over 11,000 tons of CO, emissions, Apjis

6 percent of the facility’s energy consumption will he
produced by the turbines.
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o

CENTEXs commitment to find creative wavs to save cosis
and comply with inereasingly seringent air qualicy reguladions
in California.” said Maue Wilsan, CEO oi Foundation
Windpower, "Il more companies could follow CEMEX'S
visionary commitment to find new ways o operate indusirial
facilities in a sustainable fashion, then the world would be o

bewer place.”
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15 South Street, Farnham, Surrey, GU9 7QU, England
Telephone: +44 (0) 1252 718999 Facsimile: +44 (0) 1252 718992 email: mail@worldcement.com

Katherine Guenioui

WORLD CEMENT
15 South Street
Farnham
Surrey
GU9 7QU
United Kingdom
Bhaskar Dusi
Cemex
929 Gessner Rd,
Suite# 1900 Houston,
Texas, 77024
USA
2 October 2013
Dear Bhaskar,

The article, ‘Reaping the Benefits of Energy Efficiency’, has been published in
WORLD CEMENT’s October 2013 issue, starting on page 69. Please find enclosed your
complimentary contributor copy of the issue. [ hope you agree that the article looks great.

[ would also like to draw your attention to the fact that WORLD CEMENT operates a reprints
service for all articles published in the magazine. If you are interested in purchasing reprints of
the article please contact our Reprints Department, catherine.gower(@palladian-publications.com;
tel: +44 (0) 1252718999 for a quote. You may also wish to consider purchasing a PDF copy of

your article.

I hope you enjoy this issue of WORLD CEMENT and are pleased with the presentation of your
article. If you have any queries regarding any of the above please do not hesitate to get in touch.
I look forward to working with you again soon.

Kind regards,
Katherine Guenioui

Editer
WORLD CEMENT



Abstract

Today's gconamic and environmantal climate calls for atficient
energy consurmption and management, Cement snanufacturing
is an energy intensive pracess requining significant thermal and
electrical energy components. Total energy input accounts for
more than 35% of the cetnert manufacturing cost in the TS,
Energy management needs to be a core activily in any
company’s business plan and commitment ke sustainability.
Uindettaking projects for energy efficiency and renewable
anergy is a challenge under the existing constrained capital
investment environment considering the higher rate of retum
requirement, Many utility convpanies offer incentives for
undertaking snergy etficiency and renewable energy projects,
An Energy Management Progranune should integrate these
utility sponsored mcentives into the ecoromir evaluation to
improve the feasibility and payback of such projects.
Companies will benefit by reducing their energy
concumption and thereby reducing their manufacturing
cost. Utilities will get the benefit of achieving their renewable
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& Sustainability, Cemex,
USA, provide insights

into integrating

utility sponsored
incentives into an

energy management
programme.

4

energy goals and reducing the load on the power grid, thereby
avoiding installation of new power generating stations.

In this article the authore look at a few spedific projects
undertaken by Cemnex in the TS, where utility sponscred
incentives were effectively used to implement energy sfticiency
and renewable energy projects within the cement inchstry.
Also, Cemex Demand Response and Internupfible Load
Programmes participation initiatives are discussed.

Introduction

The cement industry, along with other industries, is
undergoing major challenges with respect to energy. Energy
costs continue o rise, energy markets are volatile, futute
energy availability is unknown and environmental regulations
due to climate change present unprecedented pressure on
manufacturing, All of these factors amount to an uncertain
tuture for energy supply and pricing, Etficient energy
consumption and management with a long-term corporate
energy strategy are necessary in order to mitigate many of the

World Cement P
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challenges that face the industry and impact on manufacturing
coats.

While cement manufacturing facilities in the US have made
significant progress in becoming more energy efficient over the
past several decades, there is an opportunity to accelerate and
expand these efforts with investments to reduce energy use
through more efficient manufacturing processes and facilities,
of manufacturing, lower energy costs, and free up future capital
for businesses to invest in other areas.

Guidelines for a successful energy
management programme

Itis very important for companies to establich an energy
efficiency culture by applying the fundamentals of energy
Protection Agency’s voluntary programme, ENERGY STAR”,
developed Guidelines for Energy Management (Figure 1) outline
these fundamentals. These guidelines recommend companies

Figura 1. ENERGY STAR? Guidelines for Energy
Management.

Make Commimant

+

Asuors Parfornance
& SetGoais

’ Acton Pl \

Awcognire Implement
Achisvements Action Plan

) Y4

Evaluare
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devalop metrics, track energy consumption, benchmark, set
goals, create an action plan, evaluate progress, and create
energy awareness throughout the organisation.

Following the ENERGY STAR® guidelines enables
comparies to integrate energy efficency into their existing
management system for continuous improvement and to
achieve the traits of a highly energy efficient company, which
are:
® Efficency is a core strategy.
® Leadership and organisational support is real and

sustained.

® Company has SMART energy effiGency goals.

¢ Strategy relies on a robust tracking and measurement
system.

@  Organisation puts substantial resources into energy
efficency.

®  Energy effidency strategy shows results.

Company effectively communicates results.

Overview of utility incentive programmes

that implement renewable energy or energy efficiency projects.
A utility incentive programume can often fund up to 75% of a
qualifying project. These programmes have been in existence
for many years, but only recently have the utilities recognised
the nesd to reach out to consumers as industrial energy use
continues to grow. Infegrating these incentive programmes into
a compeny's energy management programme and learming
how to streamiine the application process and receive incentive
funds can be a substantial help when justifying many projects.
utilities commission or regulatory body. The requirements of

2 prograumine can vary according to the utility’s specific intent,
such as demand side management and energy generation
requurement and regulatory requirements such as renewable
energy standards. Many programmes result from a long-

term planning process that examines the utility’s future loads
and the resources nequired to meet those loads. Funding a

Prograus conservation or effidency project is one of the lowest cost
strategies a utility can
employ to help meet

e e s
Location Aggregatequarry  Black Mountain quarry  River plant ‘l'l:lhemd Emose o
Madison, CA Victorville, CA Victorvile, CA each mevﬂmm
ib vartied, but
Number of burbines 1 2 2 :ﬂmey;::
Turbine capacity each (MW) 15 15 16 followsmularstepsfor
Turbine tower height (m) 65 65 80 participation as shown
Blade diameter (m) 7 7 825 betow:
® Application:
Total average annual energy production 1808 000 7 400 000 6400 000 customer provides
(kWh) :
proposal or project
% of facility’s energy consumption 25 6 6 details to utility.
Equivalert American homes powered 203 800 700 ®  Analynsis: utility
annually evaluates the project
Avoided carbon emissions annually (t) 1390 5400 4500 against programme
criteria.

World Cement
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® Approval: utility formalises contract and executes
agreement with customer.

® Baseline: measurement of pre-project energy consumption.

® Implementation: customer completes project and informs
utility.

® Verification: verification of project completion and savings
by third party.

® Incentive release: utility reviews verification and releases
incentive payment to customer.

Incentive amounts are generally set by the local
regulatory body, such as a public utility commission.
Determination of appropriate incentives for a project is
normally based on established goals for renewable energy
projects or cost benefit analysis based on energy and /or
demand reduction in the case of electrical energy efficiency
projects. Some utilities conduct industrial efficency audits,
provide technical assistance, and participate in the financing
of the efficiency improvements.

Every utility will have different types of incentive
programmes, but in general there are two types of incentives.
Standard incentives are for small projects (residential, small
comumerdal, etc.), wherein the amount of incentive is fixed or
based on a standard formula. The other type of incentive is
custom or caloulated incentive. Most industrial projects come
under this category, with the amount of incentive being linked
to project cost and savings achieved. The incentive amounts
vary significantly from project to project and company to
company.

It is very important to engage wath the local utility
comparty representative from the start of a project concept:
have a well-defmed project scope and baseline, knowledge of
baseline and verification requirements, and maintain a record
of the performance in order to maxinnise the incentive amount.

Case studies of projects undertaken in Cemex

Renewable energy projects

Cemex understands the importance of sustainable
development and continually seeks ways to reduce the
environunental footprint of its operations. Incorporated in 1906,
Cemwex is one of the largest building materials suppliers in

the world. Cemex produces, distributes and markets cement,
seady-mix concrets, aggregabes and other building materials to
customers in more than 50 countries. Its sustainable operations
strategy is based on increasing the use of renewable energy
sources, replacing traditional fuels with carbon neutral
alteratives, reducing clinker content in cement, and improving
energy effidency in its operations.

Cemex started evaluating the feasibility of developing wind
power generation projects at fadlities in the US. Subsequently,
detailed review of various sites in California and other states
were conducted with respect to wind source availability
and project economics. Cemex teamed up with Foundation
Windpower to develop wind power projects in Califormia.
Foundation built, operates, and maintains the wind turbines
that supply electricity to three Gemex California fadilities,
Details of the wind turbines currently installed at Cemex US
fadilities are provided in Table 1.
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Figure 2. Wind turbines at Black Mountain quarry.

Cemex utilised incentives available under California’s
Self Generation Incentive Programme (SGIP), which provides
hnandial incentives for the installation of new technologies to
meet all, or a portion, of the electric energy needs of a fadility.
The purpose of the SGIP is to create a more reliable electric
transmission and distribution system and fadlitabe reductions
in greenhouse gas enissions and utility grid demand by
programume are available up to 3 MW of installed wind power
capacily, as shown in the graduated scale in Table 2.

Demand Response and Interruptible Load
Reliability programmes

Demand Response and Interruptible Load Reliability
programmes are offered by many utilities to help control
utility peak load by enticing customers to reduce or shift their
electrical energy load to non-peak hours theough incentives.
Shifting operating hours and redhacing the peak electrical load
through demand response results in the following benefits for
® Reduction in required peaking generation capacity.

® Reduction in required transmission and distribution

® Reduction in electrical costs.

Almost all utilities in the US offer some form of demand
response programme to custamers. These programumes are
mandated by public utility commissions to avoid greenhouse
gas emissions. Each programume is different and fonrwdated to
suit the needs of the state. Rules of participation and incentive
amounts vary widely. Many of them require a mandatory
annual test to demonetrate the capability of the fadility to
comply with curtaibment events initiated by the utility.

Cemex participates in dewnand side management and
power demardl response offered by kocal utilities. Curtailment
efforts through participation in these programmes effectively
contribute to grid reliability, helping to avert dhances of rolling
power outages, or blackouts, in local communities. These
programmes also improve the grid efficiency and contribute to
the reduction of indirect envirormental emissions. By adjusting
equipment operating strategies to allow partidpation in the

World Cement .
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demand response programme, one cement plant received
over US5$800 000 incentive in just one month. These funds will
be used as capital expenditure when implementing energy
efficiency and altemative fuel projects to help in achieving
established sustainability goals.

Energy efficiency projects

Energy surveys and audits are conducted at Cemex plants on
a regular basis by corporate technical services and extemal
energy consulting organisations to identify improvement areas
and develop projects. Incentives and grants from utilities,

as described above, are considered when undertaking these
projects to improve the financial aspects and justification. Two
of the many projects undertaken in Cemex US cement plants
using utility incentives and the savings achieved are described
below.

Variable frequency drive (VFD) project
A large process fan 0f 2500 hp was running at constant speed
with the airflow being controlled by an inlet damper. After
detailed investigation, the plant identified that replacement of
the damper on this fan by installing a VFD to control airflow
would save significant electrical energy, Since the project was
capital intensive, Cemex approached the energy effidency
division of the local utility and submitted a proposal for
consideration of incentive funds to undertake the project.
After initial review, the utility nominated a third party
consultant to conduct independent baseline measurements
for power consumption and confirm the potential savings.
The utility approved the project and reserved incentive
funds based on the predicted demand improvement, energy
savings, and estimated project cost. After completion of
the project, the plant collected actual data for a period after
installation of the VFD and incentive funds were adjusted
based on the actual power demand of the fan and actual
cost of the project. The plant received about US$300 000
incentive from the utility for this project. Details of this projext
are provided in Table 3. In addition to this provess fan. the
plant also reduced power consumption of the downstream
baghouse fan by reducing the pressure drop across the
systemy; the baghouse fan does not have to overcome the
damper restriction to get the same flow of gases.

Table 2. Califomia SGIP incentives

Installed capacity Incentive imillion USS)
0-1MW 15

>IMW - 2 MW 0.75

>2MW - 3MW 0.375

Table 3. Cemex variable frequency drive project
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Compressed air project

Cemex identified the importance of replacing old, energy-
intensive air compressors with modern high-efficiency
systems to reduce energy consumption in their cement
plants. Air Demand Analysis (ADA) studies were conducted
by a major compressor supplier to identify compressed air
demand and supply issues at many of the plants. Projects
were developed as a result of the studies to replace all older,
less efficient, and maintenance-intensive compressed air
systems with new generation efficient compressors, driers, and
upgraded control and piping systems.

At one plant, the company replaced an aging compressed
air system that consisted of five compressors of varying
horsepower operating 24 hours a day and consuming more
than 4.5 million kWh annually to meet the plant’s air demand.
Five new units now serve the plant's compressed air needs on
asignificantly less 2.0 million kWh of electricity annually, for
savings of more than 2.5 million kWh each year. In addition
to the power cost savings, the plant also reduced maintenance
vosts as fewer repairs were needed for the new compressors.
All with a higher availability of quality compressed air.

This specitic plant applied for a rebate from the local utility
established under a state law that mandates investor-owned
utilities reduce electric power consumption by 22% by 2025.
The project was approved by the utility and Cemex qualified
for the rebate. Measurement and verification of actual
pertormance was completed by a third party organisation
appointed by the utility. After the project savings were
confumed, Cemex received the highest rebate that the utility
has ever sanctioned in their territory.

Conclusion

Energy management has to be a core activity in a company’s
business plan. Assessing plant performance and identifying
opportunities are required to achieve energy efficiency,
envirommental improvement, sustainable development and
lower costs. Utilising available incentives offered by utilities can
ensure that limited comparty resources are used effectively to
accomplish energy effidency goals.

Difficulty in inanding energy efficency projects due to
longer payback period and competing capital investment
demands can make energy effidency a lower investment
prictty. Volatile energy prices create wncertainty and can
impede investment dedisions. Participation in various
utility sponsored demand response programmes and taking
advantage of utility rebates/ incentives for these projects will
lessen the requirzment of capital investment and expedite top
management approval for these projects. Everyone is trying to
find the next innovative project that will improve operations;

today it takes innovation to finance and
accomplish that project. (4

Sources
Baseline (before project)  Actuat (after
By . US EPA - ENERGY STAR® website,
Average fan power (KWh/day) 63727 38 440 www.energystar.gov/guidelines
. State of Califomia, 2013 Seilf-

Annual power usage (kwh) 21563 643 13007 207 e e (SGIP)
Annual energy savings (kWh) 8556 436 Handbook”, | February 2013.
Annual cost savings (US$) 684515

World Cement
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o

Xounderstands e roportance ol

i pLelS e i icoptuall CEMEX Madison Quarry Wind Turbine

nmental

Height of Structure -
* Hub height: 213 f.
* Ground to tip of blade: 339 fr.

Blade Diameter: 253 ft.
Annual Production: 1,808,000 k\Wh

impact of cur opirat)

Percentage of facility’s energy consumption produced

Flealith by turbine: 20 to 30%

—— The power produced by the turbine:
® is equivalenc to powering over 203 average American
households annually.
¢ avoids consumption of 1,102 barrels of oil.

¢ eliminates 1,530 tons of carbon emissions.

E SRR Aout CEMEX
n At | (il CEMEX is a global building materials company that

Environment iy, fand e nient provides high quality products and reliable scrvice to

' it customers and communities in more than 50 countries
throughout the world. CEMEX's U.S. network includes
13 cement plants, 47 active cemenc distribution terminals,
more than 100 aggregate quarrics and more than 440
ready-mix concrete planes. For more information, visit
WWW.CEMEXUsa.Com.

About Foundation Windpower

Foundation Windpowecr develops, finances, conscructs,
owns, and operates utility-scale distributed wind projects
on-site at large cnergy consumers. Qur projects, which
total 22 MW of production capacity, require no capiral
expensc from customers. Foundation Windpower creates
an immediate and sustained reduction in energy costs while delivering 100% renewable electricicy
through long term power purchase agreements. Customers include cement plants, mines, food
processors, manufacturers, refrigerated warehouses, data centers, and water trearment plants where
Foundation Windpower deploys utility-scale wind equipment in 1 MW to 5 MW configurations
on-site. Foundation Windpower has offices in Menlo Park and San Francisco, Calif,

/AE'“E" FOUNDATION

ol

Repores e cpts, Building the future” WINDPOWER
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Elements of Sustainability

About the Victorville Plant

and connally "The CEMEX Victorville plant has been in operation since 1917 and produces Portland

s envirnimenal and hydraulic cements for use in area homes, roads, schools and businesses in Southern
and Northern California, Nevada and Arizona. As the largest cement plant in the stare,
the Victorville operation employs approximately 230 local men and women, partners with
numerous vendors throughout the state, and is an integral part of the High Desert
communities.

Ty Pl i
T Our Values
HS ur Valu

ealth it i The safcty of our employecs, responsible
& Sufey - Aedliato s seslbs stewardship of our environment,

and giving back to the communities

in which we live and work are top
priorities at CEMEX.

£ RN The Victorville cement plant recently
, E el iy Sl completed the construction of two
n e e I_ : I Y windmills that will generate 6.2
Enviconmene ' o0 megawatts of wind energy for the facility, further advancing CEMEXs sustainability goals
=t through a reduction of carbon fuels as energy. CEMEX Victorville also recently received

the EPAs prestigious Encrgy Star” certification in 2011, demonstrating the Victorville
team’s outstanding leadership efforts in encrgy management.

The Victorville cement plant participates in numerous community events, which
demonstrates its commitment to education and environmental outreach. Recently, the
Vicrorville plant taught students from the Vanguard elementary and middle schools how
to raise Painted Lady butterflies for their release in a desert oasis created on the plane’s
property. Employees from CEMEX Victorville are also active in Women in Mining, a non-
profit organization that educates the community, teachers and students about the benefits
and uses of mining and its minerals.

About CEMEX

CEMEX is a global building matcrials company that provides high qualicy products and
reliable service to customers and communities in more than 50 countries throughout the
world. CEMEX's U.S. network includes 13 cement plants, 47 active cement distribution
terminals, more than 100 aggregate quarries and more than 420 ready-mix concrete plants.
For more information, visit www.cemexusa.com.

il e

- i 'j. | y/ A

' ; CORPQRATE HEADQUARTERS
Reporrs i i 929 Gessner Rd., Suite 1900 | Houston, TX 77024 T W
PH: (713) 650-6200 www.cemexusa.com Bwldlng the future
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Quarries’Look to Harness the Power of the Wind
for Future Energy Needs




LAST CALL
BLOWIN’ IN THE WIND

BY MARK 5. KUHAR

The answer, for some quarries, just may be “blowin’ in
the wind.” Cemex has commissioned a 1 megawatt (MW)
wind turbine at its quarry located in Madison, Calif. The
turbine is one of three renewable energy projects Cemex
will soon bring online in California.

Cemex is planning to bring two additional wind power
projects online later this year at its facility in Victorville,
Calif., which will feature 6.2 MW of generating capacity.

The power generated from the Madison, Calif,, wind tur-
bine is equivalent to powering over 200 average-sized
American households annually. The turbine, which has
zero emissions, will prevent more than 1,500 tons of CO2
emissions each year. Nearly 30 percent of the quarry’s
energy consumption will be produced by the turbine.

“We are committed to operating our
facilities in the most sustainable,
energy-efficient and cost-effective
manner possible,” said Karl watson, Jr.,
president, Cemex USA.

“These renewable energy projects align
with this commitment as we continually
seek ways to reduce the carbon
footprint of our operations.”

Cemex partnered with Foundation Windpower, a Califor-
nia-based distributed wind development company, for
the development, construction, financing, and operation
of the wind turbine.

Present at a ceremony commissioning the project were:

@ Karl Watson Jr., president of Cemex USA.

® Luis Farias, Senior VP of energy and sustainability
at Cemex.

@ Matthew Wilson, CEO of Foundation Windpower.

m Congressional candidate Kim Vann (R-Calif.)

The Cemex projects in California will serve as an example
for the rest of the country, and if successful, may provide
a blueprint for other quarries to follow in the quest to
keep energy costs as low as possible, <

48 ROCKproducts « NOVEMBER 2012
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WANT WIND
POWER?

You will need:

W Atleast 350 kW
maximum demand.

8 Lacalion with wind
resources.

& A permitable, rural
location.

® Space onsile.

8 FAA approvel.

For more lnformation,

Call 415-515-3404

orgoto
oundationwind

32 ROCKjp s =« MAY 2013

AUTOMATION
ENERGY
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A Wind-Win Situation

By Mark S. Kuhar

Nine out of every 10 articles written on the
topic of wind power will likely contain the
Bob Dylan song lyric, “the answer is blowin’
in the wind.” But [ submit to you, the ques-
tions are blowing in the wind.

What if your quarry operation could save
hundreds of thousands to millions of dollars
in power costs over the life of their projects?
What if you could generate renewable en-
ergy and make your community and the sur-
rounding environment cleaner? What if you
could reduce greenhouse gas emissions and
stabilize energy costs, while preparing your
company to comply with future carbon emis-
sion requirements?

It's pretty enticing to think about, isn't it?

Enter San Francisco-based Foundation
Windpower. The company's on-site wind-
generation solutions enable aggregates oper-
ations to realize substantial savings on their
total energy costs, according to the company.

“When we started the company in 2008 we
were looking for large energy users, ” said
Bob Lewis, vice president sales and market-
ing. "But we were also concerned about loca-
tion, as it is not easy to permit 350-ft. wind
turbines. Aggregates operations fit the bill
perfectly”

The company offers its customers access to
discounted renewable power with no up-
front or ongoing investment. Their project
delivery structure is optimized to minimize
financial and operational risks to its cus-
tomers. Foundation Windpower pays for the
construction and maintenance of turbines
and sells electricity to its clients via long-
term electricity purchase agreement.

“Payback starts immediately upon commis-
sioning,” Lewis said.

Foundation Windpower offers Power Pur-
chase Agreements (PPAs) at either a fixed
price or a discount indexed to below utility
rates. This allows customers to choose the
solution that best meets their operational
and financial planning needs.

“Net Energy Metering laws make our proj-
ects feasible even if a customer’s operation
does not run 24 hours a day,” Lewis said. "If
a facility operates at night, they can use
power at a much lower rate than when they
operate during the day. When turbine gen-
eration exceeds customer demand, or if en-
ergy is generated when a customer facility
is not running, the excess energy runs back
into the grid, and the customer receives a
credit from their utility.

Conversely, when the wind is {dle or cus-
tomer demand exceeds turbine production,
the customer buys grid power as usual, or a
combination of grid and turbine power. Our
customers' operations face no power dis-
ruption from our wind turbines; the wind
turbines and grid operate seamlessly in
parallel”

Teichert Aggregates

Teichert Aggregates, Vernalis, Calif, produces
rock and sand for projects in locations
throughout Northern California and the Cen-
tral Valley. Teichert chose Foundation Wind-
power ta generate renewable energy for its
Tracy, Calif, plant and make their community
and its surrounding environment cleaner.

Teichert's 1.5-megawatt, 390-ft.-tall GE wind
turbine supplies up to 20 percent of the facil-
ity's electricity. This renewable energy low-
ers operating costs, enables the company to

www.rockproducts.com
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